INTRODUCTION
The distributions of follicle diameters in infantile mouse ovaries, after culture in vitro with human pituitary gonadotrophins, suggest that all sizes grow more rapidly and constantly when fsh is present in the medium. By contrast, lh seems to stimulate growth only after Day 3 of culture (Ryle, 1971a) . The experiment described below was designed to identify more precisely those follicles growing actively on Day 2 and Day 5 of culture and to compare follicle growth rates in the absence of gonadotrophin with those occurring in the presence of either fsh or LH.
MATERIALS AND METHODS
The hormones and the culture procedure were as described previously (Ryle, 1971a) except for the following details. The fsh preparation (Butt, Lynch & Kennedy, 1972) , present at a concentration of 0-5 i.u./ml, was more highly purified than that used in the previous experiment. The lh preparation was 396 Margaret Ryle used at 1-0 i.u./ml. As before, the hormones were put in the medium before the tissue was explanted. Under similar conditions, a comparable preparation of fsh retained full activity for more than a week (Ryle, 1971b) . It is not known whether lh is equally stable. Each 100-ml medium was supplemented with an extra 2 ml 200 mM-glutamine just before use. The dishes were cooled before the tissue was explanted and were kept at room temperature for 2 hr afterwards, since this delay markedly reduced pycnosis in the centre of similar cultured ovaries.
The ovaries were obtained from nine 15-day-old CFW mice, weighing 7-0 to 7-5 g, that had been reared as a single foster litter. The ovaries of such fosterlitter mates usually respond to gonadotrophins more uniformly, when cultured in vitro, than do those of mice reared by different females. Three mice were allocated to the control group, three to the lh group and three to the fsh group.
The two ovaries of each mouse were cultured separately in a pair of dishes. Cells which contained dna synthesized during Day 2 and Day 5 of culture, and which were presumably undergoing mitosis at these times, were identified as follows. Twenty-four hours after explantation, µ [methyl-3H] thymidine Ci/mM; the Radiochemical Centre, Amersham) in 0-1 ml medium was added to one of each pair of culture dishes. Twenty-four hours later, these ovaries were put into Bouin's aqueous fixative. Four days after explantation, [methyl-3H] Fig. 10 ), suggesting continued oocyte growth without accompanying follicle cell division (cf. Eshkol, Lunenfeld & Peters, 1970) .
Surrounding the central damaged zone was a region of healthier tissue in which no nuclei of any cell type were labelled (PI. 1, Fig. 4 ). Here were rem¬ nants of follicles with one to three layers of granulosa cells in which the oocytes were degenerating, or had disappeared, without accompanying degeneration of all the granulosa cells (PI. 2, Fig. 11 ). They were most numerous in ovaries cultured for 5 days with fsh. Both the central pycnotic zone and the unlabelled but healthier region extended furthest in FSH-treated ovaries. Table 4 shows the estimated mean number of all follicles/ovary, other than primordials, for each treatment group. The numbers in the five size categories have been summed for each ovary, those of one-and two-cell-layer follicles being multiplied by five since they were only counted in every fifth section. The net loss between Day 2 and Day 5 was least in the controls and greatest in the FSH-treated ovaries but, owing to considerable variation within treatment groups, in no case was it significant. Already on Day 2, however, the LH-treated ovaries had significantly fewer such follicles than the controls. Ryle, 1970) .
In the absence of fsh, there was little recruitment into the three-cell-layer category by Day 2 and practically none into the four-cell-layer category (al¬ though, judging from comparable ovaries examined for other purposes, twoand three-cell-layer follicles would have been present at explantation). By Day 5, however, not only were more three-and four-cell-layer follicles present but the rate of growth ofsome of them, even within control ovaries, was rapid. This acceleration was accentuated by lh and presumably corresponds to the delayed growth spurt observed previously (Ryle, 1971a (Pedersen, 1970 (Bjorkman, 1962) (Brambell, 1928) (Milner, 1971) . Falck (1959) showed that both theca and granulosa cells were necessary for oestrogen synthesis. The contribution of the granulosa-cell layer has not been identified but could be a substance involved both in steroidogenesis and in the control of granulosa-cell mitosis. If the substance was a mitotic inhibitor, depletion resulting from thecal steroid synthesis would permit more rapid granulosa-cell division, the rates of the two processes being related. Premature maturation and enhanced steroidogenesis in the theca, due to pure lh, would result in intense mitotic activity in unusually small follicles. It may be assumed that fsh would deplete the inhibitor less drastically, and by other means, in follicles of all sizes. With fsh, but no lh, follicle growth would be somewhat accelerated but the theca cells would mature at the control rate. Consequently, intense mitotic activity would be confined to larger follicles. Given the stated assumptions, the consequences correspond to the observed results.
The association of premature oocyte spindles with rapidly growing follicles suggests the possibility of meiotic, as well as mitotic, inhibition. The maturation of oocytes in various species following removal from the unripe follicle (Edwards, 1965) also suggests that development is arrested within the environment pro¬ vided by the granulosa cells. In intact animals, the normal preovulatory surge of lh may induce rapid steroidogenesis in batches of follicles insufficiently matured under the control of fsh, so releasing them from meiotic inhibition before normal ovulation is possible. Such premature release could account for the 'waves' of atretic follicles observed in the cycling animal.
